
SYLLABUS FOR COMMON CORE SW COURSE 

GEOL078, Climate change: what it means to us and what you can do about it 

 
College: Queens College 

Department: School of Earth and Environmental Sciences 

Course section, Day and Time of Class Meetings: TBD 

Building and Room Number: TBD 

Instructor name: Dr. Stephen Pekar 

Office phone: 718 997 3305 

 Email: Stephen.pekar@qc.cuny.edu  

Email policy: you can contact the professor about class related topics at any time. 

 

Course Description 

This course will meet twice a week.  There are no prerequisite courses.  The first three weeks 
will cover the basic meteorological principles so students can better understand the climate 
change crisis, which will be covered for the rest of the semester.  There will be weekly online 
quizzes that will be based on the lectures taught that week as well as reading material that will 
be assigned for each lecture.  There will be three non-cumulative exams given during class 
time.  A final exam given during final exams week will be cumulative.  There will also be 
assignments that the students will have to turn in either on Blackboard or FlipGrid.  The latter is 
a video educational tool in which students create videos for each assignment.  

 

Textbook Information 

No textbook is required.  All the readings will be from open educational resources, articles, 
reports, and videos from the web.  All the readings can be downloaded from Blackboard.  The 
reading assignments will be found in the tab in the left red panel on Blackboard called Modules.  
The readings for each week can be found in the weekly module folder.  For example, the 
readings for the first week will be found in the folder labeled, “Week 01”. For Blackboard help: 
http://qcpages.qc.cuny.edu/edtech/BlackBoard/. 

Attendance Policy: 

In general, attendance will not be used to evaluate students.  The only exception is for taking 
exams.  Students that miss exams will have to document the reason why they were absent to 
take a make-up exam.  



Discipline/Course Specific Learning Objectives: 

LO1 be familiar with the basic vocabulary of meteorology, climate and climate change 

LO2  explain the mechanics of the earth's atmosphere. 

LO3 describe and analyze important environmental problems related to the earth's 
atmosphere, such as climate change; 

LO4 critically examine the atmospheric phenomena of temperature, moisture 
conditions, atmospheric stability; 

LO5 describe the impact that people have on the atmospheric environment; 

LO6 expound how the climate crisis will affect people, society, and the world; 

LO7 list and state the various lines of evidence that climate change is occurring; 

LO8 explain and state basic facts about the changing climate that occurred in the past, 
present, and will occur in the future; 

LO9 be aware what scientists and climate experts have concluded about climate 
change; 

LO10 know what the IPCC is, be able to articulate what it is saying about climate 
change, and what we have to do about to halt the climate crisis; 

LO11 understand how & why sea level is rising due to climate change and what it will 
mean for coastal in the NYC area and areas around the world;  

LO12 recognize how both droughts and fresh water flooding will occur from climate 
change; 

LO13 understand how agriculture is adding greenhouse gases to the atmosphere & 
what it means for climate change; 

LO14 know how civilization and climate change are creating a biodiversity crisis and 
what it means for humanity; 

LO15 recognize some of the politics of climate change; and  

LO16 provide examples of solutions to the climate change crisis and what individuals 
can do about the climate crisis.  

 

 
 



CUNY COMMON CORE 
(do not modify the below statement – this statement must be included on all QC SW courses) 
 
All Flexible CORE Courses must meet the following three learning outcomes:  

FC 1: Gather, interpret, and assess information from a variety of sources and points of view.  
FC 2: Evaluate evidence and arguments critically or analytically.  
FC 3: Produce well-reasoned written or oral arguments using evidence to support conclusions.  

 
In addition, all SW courses must satisfy at least three of the following learning outcomes: 

SW 1: Identify and apply the fundamental concepts and methods of a discipline or interdisciplinary field exploring the scientific world, 
including, but not limited to: computer science, history of science, life and physical sciences, linguistics, logic, mathematics, 
psychology, statistics, and technology-related studies.  
SW 2: Demonstrate how tools of science, mathematics, technology, or formal analysis can be used to analyze problems and develop 
solutions.  
SW 3: Articulate and evaluate the empirical evidence supporting a scientific or formal theory.  
SW 4: Articulate and evaluate the impact of technologies and scientific discoveries on the contemporary world, such as issues of 
personal privacy, security, or ethical responsibilities.  
SW 5: Understand the scientific principles underlying matters of policy or public concern in which science plays a role.  

 

 

Course Grade: 

This course follows the standard Queens College grading policy in which 60% is the minimum 
passing grade, 90-100% is an A, 80-89% is a B, etc.  
 
The grade for this class is based on the following  

Hourly exams   45% 

Cumulative Final Exam  30% 

Quizzes   10% 

Assignments   10% 

In class quizzes     5% 

Exams: Three hourly written, in-class exams will be scheduled during the semester based on 
the lectures and reading.  A cumulative exam will be given during final exam week that will be 
based on the three hourly exams.  All exams will consist of multiple choice and matching 
questions.  A missed exam can only be taken if there is ample reason for the student’s absence 
(e.g., medical issues that will need documentation). 

Quizzes: Weekly online quizzes will be due on Friday and consist of multiple choice and 
matching questions based on the previous week’s lecture and readings. No late quizzes will be 



accepted unless there is ample reason for the student’s absence (e.g., medical issues that will 
need documentation). 

Assignments: will be written as well as having the students create short videos to orally make 
observations and explain and interpret data and their observations.  No late video or written 
assignments will be accepted without a valid reason (e.g., medical issues that will need 
documentation). 

Written assignments: will be based on data the students collect such as when they calculate 
their carbon footprint and their ecological footprint.   
 
Video assignments: will include student-made videos based on questions that they will have to 
answer after they read articles and watch videos.  These videos will be uploaded onto FlipGrid, 
which can be viewed by the professor and other students in the class.   
 
 
 

 



Syllabus 
GEOL 078: Climate change: what it means to us and what you can do about 

1 Monday, January 30, 2023 Intro to climate change & class FlipGrid assignment 
#1: introduce yourself.

FlipGrid assignment 
#1: introduce yourself.

2 Wednesday, February 1, 2023 Earth’s Atmosphere Blackboard quiz due 
on Friday

The Composition of our 
Atmosphere

https://www.e-
education.psu.edu/me
teo3/l1_p3.html

LO1, LO2, 
SW1

3 Monday, February 6, 2023
Warming and Cooling Earth and 
Its Atmosphere

FlipGrid assignment:  
weather & climte 

between NYC & city in 
S. hemisphere. 

Shedding Light on the 
Electromagnetic Spectrum

https://www.e-
education.psu.edu/mete
o3/l2_p2.html

LO1, LO2, 
SW1, SW2

4 Wednesday, February 8, 2023
Global and Local Controllers of 
Temperature

Blackboard quiz on 
lectures 3 & 4 The "Greenhouse Effect," and 

Global Warming

https://www.e-
education.psu.edu/mete
o3/l2_p7.html

LO1, LO4, 
FC1, SW1, 

SW2

5 Monday, February 13, 2023 The Role of Water in Weather
Lesson 4: The Role of Water in 
Weather

https://www.e-
education.psu.edu/mete
o3/l4.html

LO1, LO4, 
FC1, SW1

6 Wednesday, February 15, 2023
Surface Patterns of Pressure 
and Wind

Blackboard quiz on 
lectures 5 & 6

Lesson 6: Surface Patterns of 
Pressure and Wind

https://www.e-
education.psu.edu/me
teo3/l6.html

LO1, LO4, 
SW1, SW2

7 Monday, February 20, 2023
Cloud Development and 
Precipitation & review for exam 
1

Flip Grid assignment: 
Clouds. 

Clouds from Bottom to Top
https://www.e-
education.psu.edu/mete
o3/l5_p3.html

LO1, LO4, 
SW1, SW2

8 Wednesday, February 22, 2023
Climate Change: basics causes 
of climate change

Blackboard quiz on 
lectures 7 & 8

NASA The Causes of Climate 
Change

https://climate.nasa.gov
/causes/

LO1, LO5, 
FC1, SW1, 

SW3

9 Monday, February 27, 2023 EXAM 1 (weather topics)

10 Wednesday, March 1, 2023 Evidence for climate change
NASA - Climate Change: How Do 
We Know?

https://climate.nasa.gov/
evidence/

LO1, LO5, 
LO7, LO9, 
FC1, FC2, 
SW1, SW3

11 Monday, March 6, 2023
Evidence for climate change 
part II

NASA Scientific Consensus: 
Earth's Climate Is Warming

https://climate.nasa.gov/
scientific-consensus/

 LO3, LO7, 
LO9, FC1, 
FC2, SW3

12 Wednesday, March 8, 2023 Past climates Blackboard quiz on 
lectures 10, 11, & 12

Smithsonian - Everything You 
Ever Wanted to Know About 
Earth’s Past Climates

https://www.smithsonian
mag.com/science-
nature/everything-you-
ever-wanted-know-about-
earths-past-climates-

LO1, LO8

13 Monday, March 13, 2023 IPCC Calculate your carbon 
footprint

Headline Statements from the 
Summary for Policymakers

https://www.ipcc.ch/repo
rt/ar6/wg1/downloads/re
port/IPCC_AR6_WGI_Hea
dline_Statements.pdf

LO1, LO3, 
LO5, LO7, 
LO8, LO9, 
L10, SW3

14 Wednesday, March 15, 2023 IPCC part II Blackboard quiz on 
lectures 13 & 14

IPCC WGI Interactive Atlas

https://interactive-
atlas.ipcc.ch/?fbclid=IwA
R2lsbKBUPDIQNQs2nzu
GpWYM5Mik00Qo2Tpb
WJFxnle0YCTxhaqTshYjE

 LO6, LO7, 
LO8, LO9, 

LO10, FC2, 
SW3

15 Monday, March 20, 2023
Sea level changes & Coastal 
flooding

Calculating future sea 
level change in your 

area

Oceanography -Ancient Sea 
Level as Key to the Future

https://tos.org/oceanogr
aphy/assets/docs/33-
2_miller.pdf

LO3, LO5, 
LO11, FC2, 
FC3, SW5

16 Wednesday, March 22, 2023
Droughts, wild fires & water 
shortages from Climate Change

Blackboard quiz on 
lectures 15 & 16

IPCC report 2021 Chapter 8: 
Water cycle changes

https://www.ipcc.ch/repo
rt/ar6/wg1/downloads/re
port/IPCC_AR6_WGI_Cha
pter_08.pdf

LO3, LO5, 
LO12, SW5

17 Monday, March 27, 2023
Droughts, wild fires & water 
shortages from Climate Change 
part II

Calculate your water 
footprint

NRDC - Drought: Everything You 
Need to Know

https://www.nrdc.org/sto
ries/drought-everything-
you-need-
know?gclid=CjwKCAjwx8iI
BhBwEiwA2quaqxKSfQAI

LO3, LO5,  
LO6, LO12 
FC3, SW5

18 Wednesday, March 29, 2023
Fresh water flooding from 
climate change  & Review for 
exam 2

Blackboard quiz on 
lectures 17 & 18

NYAS - New York City Panel on 
Climate Change 2015 Report 
Executive Summary

https://nyaspubs.onlineli
brary.wiley.com/doi/10.1
111/nyas.12591

LO3, LO5,  
LO6, SW5, 

LO12

19 Monday, April 10, 2023 EXAM 2 (Climate change part 1) 

20 Wednesday, April 12, 2023 Agriculture and climate change 
WSJ - We Can’t Waste a Drop.’ 
India Is Running Out of Water

https://www.wsj.com/arti
cles/we-cant-waste-a-
drop-india-is-running-
out-of-water-
11566224878

LO3, LO5 ,  
LO6,LO13, 

SW5

21 Monday, April 17, 2023 Biodiversity Crisis calculate your 
ecological footprint

Nature paper: Biodiversity loss 
and its impact on humanity

https://www.nature.com/
articles/nature11148

LO3, LO5,  
LO6,LO14, 

SW5

Objectives 
/ Criteria 

Met

4

6

7

8

9

10

spring break

11

5

Class 
Meeting Day & Date Topic

2

3

Links for 
Readings

Quizzes (normally 
due on Fridays) ReadingsWeek

1

Assignments



Syllabus 
GEOL 078: Climate change: what it means to us and what you can do about 

Objectives 
/ Criteria 

Met

Class 
Meeting Day & Date Topic Links for 

Readings
Quizzes (normally 

due on Fridays) ReadingsWeek

1

Assignments

22 Wednesday, April 19, 2023 Biodiversity Crisis part II Blackboard quiz on 
lectures 20, 21 & 22

Food system impacts
on biodiversity loss

https://www.ciwf.com/m
edia/7443948/food-
system-impacts-on-
biodiversity-loss-feb-

2021.pdf

LO3, LO5,  
LO6, LO14, 

SW5

23 Monday, April 24, 2023 Politics of climate change 
Guardian - Oil firms knew 
decades ago fossil fuels posed 
grave health risks, files reveal

https://www.theguardian.
com/environment/2021/
mar/18/oil-industry-
fossil-fuels-air-pollution-
documents

LO3, LO15, 
FC2

24 Wednesday, April 26, 2023
Politics of climate change Part 
II

Blackboard quiz on 
lectures 23 & 24

Corporate TV News spent over 
two hours covering landmark 
climate report

https://www.mediamatter
s.org/broadcast-
networks/corporate-tv-
news-spent-over-two-
hours-covering-landmark-

LO15, FC1, 
FC2

25 Monday, May 1, 2023 Climate solutions
Bending the Curve: Climate 

Change Solutions
Digital Textbook CH 5

LO16, FC1

26 Wednesday, May 3, 2023
Climate solutions Part II & 
Review for exam 3

Blackboard quiz on 
lectures 25 & 26

‘Insanely cheap energy’: how 
solar power continues to 

shock the world

https://www.theguardian.
com/Australia-

news/2021/apr/25/insan
ely-cheap-energy-how-
solar-power-continues-

LO16, FC1

27 Monday, May 8, 2023
Climate solutions Part III & 
review for final exam

Bending the Curve: Climate 
Change Solutions

Digital Textbook CH 7
LO16, FC1

28 Wednesday, May 10, 2023
EXAM 3 (Climate change part 
2) 

15 29 Monday, May 15, 2023 FINAL CUMULATIVE EXAM  

13

14

11

12
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APPENDICES: ASSIGNMENT EXAMPLES 
GEOL078 Assignment: Calculating your ecological footprint 
Note: this assignment will address learning outcomes:  
FC 1: gather, interpret, and assess information from a variety of sources and points of 
view; 
FC 2: evaluate evidence and arguments critically or analytically 
FC 3: Produce well-reasoned written or oral arguments using evidence to support 
conclusions   
SW 3: Articulate and evaluate the empirical evidence supporting a scientific or formal 
theory.   
SW5: Understand the scientific principles underlying matters of policy or public concern in 
which science plays a role 
Materials: Computer with Internet access and Microsoft Word  
 
Procedure: 
1. We will go over the concept of footprints and how your ecological, carbon, and water 
footprints contribute to environmental issues. 
 
2. Before you begin, carefully read the background material before you begin this 
assignment.  
 
3. Go to the website below and calculate your ecological footprint by completing the online 
ecological footprint calculator (http://www.footprintcalculator.org/). 
Once you calculate your footprint, insert a screenshot of the detailed results. 
 
4. Compare your results to the average American ecological footprint (According to the 
Global Footprint Network an average American has an Ecological Footprint of about 10.3 
hectares).  
 
5. Write up at least one page summary. Include in your summary: 

• What is meant by ecological overshoot?  
• How does your results compare to the average American ecological footprint?   
• Address specific items such as food, carbon footprint, housing, and other factors 

(what category comprises the highest percentage of your footprint? the lowest?). 
• Do you think there are areas that you can work on to reduce your impact? 
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GEOL078 Assignment: Calculating your carbon footprint 

Note: this assignment will address learning outcomes:  
FC 1: gather, interpret, and assess information from a variety of sources and points of 
view; 
FC 2: evaluate evidence and arguments critically or analytically 
FC 3: Produce well-reasoned written or oral arguments using evidence to support 
conclusions   
SW 3: Articulate and evaluate the empirical evidence supporting a scientific or formal 
theory.   
SW5: Understand the scientific principles underlying matters of policy or public concern in 
which science plays a role 
Materials: Computer with Internet access and Microsoft Word  

Procedure: 
1. We will go over the concept of footprints and how your ecological, carbon, and water 
footprints contribute to environmental issues. 

2. Before you begin, carefully read the background material before you begin this 
assignment.  

3. Determine your Carbon Footprint by completing an online carbon footprint calculator. 
(https://www.nature.org/en-us/get-involved/how-to-help/consider-your-impact/carbon-
calculator/ 

When filling out the carbon footprint, put down one person as your household in order to 
calculate your personal carbon footprint. If you do not know how much electricity, natural 
gas, heating oil, or water 

your home uses, you may use the following average quantities: 
§ Electricity: 2,600 kWh/year 
§ Natural Gas: 24,000 ft3/year 
§ Heating Oil: 70 gallons/month 
§ Water Usage: leave at 1x 
When you complete the quiz, click on the small bar graph icon to see the how your 
footprint compares to similar households. 

Insert a screenshot of the results of your quiz as an answer. 
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4. Nature.org website [http://www.nature.org/greenliving/carboncalculator/] says that 
the average American emits 27 tons of CO2 equivalents per year while the world average 
per person is 5.5 tons of CO2 equivalents per year. 

5. Write up at least one page summary. Include in your summary: 
• How does your Carbon Footprint compare with that of an average American (support your 
answers with the numbers in the data. How much higher or lower is your footprint)? 
• Address specific items such as travel, home, food, goods, and services (what category 
comprises the highest percentage of your footprint? the lowest?). 
• State two (2) ways you can reduce your Carbon footprint. 
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GEOL078 

Assignment: Calculating your water footprint 

Note: this assignment will address learning outcomes:  
FC 1: gather, interpret, and assess information from a variety of sources and points of 
view; 
Materials: Computer with Internet access and Microsoft Word  

Procedure: 

1. We will go over the concept of footprints and how your water footprint contribute to 
environmental issues. 

2. Before you begin, carefully read the background material before you begin this 
assignment.  

3. Go to the website below and calculate your Water Footprint by completing the online 
Water Footprint calculator quiz.  https://www.watercalculator.org/ 

Insert a screenshot of the results of your quiz (make sure to include the bar graph 
showing where your water usage comes from). 

4. People in the United States have an average Water Footprint of 2,842 cubic meters per 
year and China 1,071 cubic meters per year. 

• Convert your results from gallons/day to cubic meters per year using the following 
information: 

• 1 cubic meter = 264.17 gallons 
• 365 days = 1 year 
• example: 1,593 gallons/day * 365 days/year * 1 m3/264.17 gallons = 2201 m3/year 

 

5. Write up at least one page summary. Include in your summary: 

• How does your Water Footprint compare with that of an average American (support 

your answers with the numbers in the data. How much higher or lower is your 

footprint)? 

• Address specific items such as indoor water, outdoor water, virtual water, as well 
as 
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• the subcategories like shower, swimming pool, shopping, diet, etc (what category 
• comprises the highest percentage of your footprint? the lowest?). 
• State two (2) ways you can reduce your Water footprint. 
• Compare your water usage to that of the average New Yorker.   

 
Questions to be answered in your summary. 

The New York City Department of Environmental Protection (NYCDEP) estimates that the 
average New Yorker uses an average of 65 gallons of water per day. If you use the same 
amount of water as an average New Yorker, how much water would you have consumed in a 
year? 
It is estimated that 50-75% of our household water consumption occurs in the bathroom. 
A standard toilet uses an average of 5.75 gallons per flush, a lower consumption toilet uses 
an average of 1.6 gallons per flush. 

If you switch from using a regular toilet to a lower consumption one, how many gallons of 
water. would you save per year? Assume you use the bathroom about four times per day. 
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GEOL078 Assignment: Sea-Level Rise  
 
Note: this assignment will address learning outcomes:  
FC 1: gather, interpret, and assess information from a variety of sources and points of 
view; 
SW 1: Identify and apply the fundamental concepts and methods of a discipline or 
interdisciplinary field exploring the scientific world, including, but not limited to: computer 
science, history of science, life and physical sciences, linguistics, logic, mathematics, 
psychology, statistics, and technology-related studies. 
SW 2: Demonstrate how tools of science, mathematics, technology, or formal analysis can 
be used to analyze problems and develop solutions. 
SW 3: Articulate and evaluate the empirical evidence supporting a scientific or formal 
theory. 
SW 5: Understand the scientific principles underlying matters of policy or public concern 
in which science plays a role. 
 
Learning Objectives 

• Students will discover how global sea level rise is affecting locations in and around 
the NYC area. 

Materials 
• Lecture notes 
• Projector & Computer 
• Computers with Internet access & video streaming capability 
• NOAA Digital Coast Sea Level Rise Viewer 

 
Preparation 

• Preview NOAA Digital Coast Sea Level Rise Viewer. 
• Read the articles on Blackboard in the sea level activity folder.   

 
Procedure 
Explain how climate warming causes sea level rise. 

• Watch the video (TBD)  
• Know what the two reasons for sea level rise: (1) seawater expands with heat, and 

(2) water is added to the ocean as land-ice melts. 
 
Investigate maps that show the impacts of sea level rise.  

• Over this century, sea level will rise an average of 1.7-7.0 feet (0.5-2.3 m) 
worldwide. There are also a variety of unknowns, such as whether large parts of ice 
sheets will slip into the ocean and how ocean currents will change due to warmer 
temperatures.  

• In this activity, you will explore what the impact of higher seas and lower land will 
be in and around the NYC area. 
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• Pick three locations that are along the coast. Suggestions include Staten Island, 
southern Queens or Brooklyn, Manhattan, and along the south shore of Long Island 
such as Long Beach and areas bordering on the bay side.   

• Move the sea level bar, first at one foot, 3 feet, 5 feet, & then 7 feet and see 
observed when or if the sea level rise reaches a location.     

 
Discussion: Sensemaking  

• Identify and discuss which are the most vulnerable places from sea level rise and 
those that are safer from flooding. Provide some examples and how much the water 
is expected to rise in those areas.  

  
Background 
Sea Level Rise 
Since 1900, sea level has risen on average 1.4 millimeters per year, which is ten times 
faster than sea level rise over the previous 3,000 years. The rate of global sea level rise is 
accelerating: it has more than doubled from 0.06 inches (1.4 millimeters) per year 
throughout most of the twentieth century to 0.14 inches (3.6 millimeters) per year from 
2006–2015. Looking into the future, models project the rate of sea level rise will increase 
with a doubling every couple of decades (Hanson et al., 2015). 
Scientists use averages from a large number of tide gauges worldwide to estimate the 
global average sea level. Since 1992, global sea level has also been observed using satellite 
data too, with more accurate results than tide gauges (according to the Intergovernmental 
Panel on Climate Change AR4 report). Satellite measurements show a rate of sea level rise 
of 3 mm per year, far more than the tide gauges. Some scientists suspect that the 
satellite is incorrectly calibrated. Others suspect that the difference may be because the 
satellite measurements cover much of the globe while tide gauges are near coastlines. 
 
The graph below shows the global mean sea level rise estimates due to melting ice and 
thermal expansion for four scenarios (according to Parris et al., 2012). Notice that there 
is a wide range in the scenarios, in part because there are unknowns about how much we 
will decrease greenhouse gas emissions in the future, and in part because of the possibility 
of the Antarctic and Greenland ice sliding into the ocean. Notice also that the rate of sea 
level rise is likely to be non-linear, with an increasing rate of sea level rise over time. 
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How climate change causes sea level rise 
There are two ways that a hotter climate leads to sea level rise: (1) as temperatures warm, 
ice that is on land melts and the water is added to the ocean, and (2) as the water in the 
ocean warms, it expands. Both are described below in more detail. 
 
Melting Ice 
There are between 24 and 30 million cubic km of ice on land. About 90% of this ice is in 
Antarctica. Most of the remaining ice is in Greenland, and a tiny fraction is locked up in 
mountain glaciers elsewhere. As global temperatures rise, some of this ice is melting, and 
the meltwater flows into the ocean, gradually raising sea level. Melting has outpaced 
snowfall, and the most substantial loss of ice has been on mountain glaciers in the mid-
latitudes and tropics and on the Greenland ice sheet. 
Additionally, warmer temperatures can cause ice in glaciers and ice sheets to flow faster 
towards the oceans. In Antarctica, ice is now flowing towards the ocean at a faster rate 
than in the past. Complete melting of glaciers and ice sheets would raise sea levels 
worldwide, almost 70 meters (230 feet) above current levels. Of this rise, 7.2 meters 
would be from the Greenland ice sheet, and 61.1 meters would be from the Antarctic ice 
sheet. Melting glaciers would add another half of a meter. 
For some perspective on all this melting ice, consider this: sea level has risen about 120 
meters since the last glacial maximum (approximately 20,000 years ago) when ice covered 
large parts of the Northern Hemisphere and wooly mammoths roamed the Earth. 
Note that melting sea ice, which is ice formed from sea water, has only a very minor 
impact on sea level since the ice is already in the water. 
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Thermal Expansion of Seawater 
Water expands as it gets warmer, and it is warmed as the climate warms. The amount the 
water warms is very small, but since there is so much water in the ocean, it expands a lot. 
Scientists estimate that nearly half of sea level rise is due to thermal expansion of sea 
water. 
For example, suppose 1 liter of water, initially at 20° C, was heated to 21° C. It would 
expand by 0.021% (see the table of volume and temperature). It would increase in volume 
by 0.21 milliliters. This tiny increase seems trivial, but the ocean contains about 
1,400,000,000 cubic kilometers of water. Even a tiny fractional increase adds up to a very 
large increase in volume, and hence substantial sea level rise. 
The different layers of the ocean (surface layers and deep ocean) are not heated equally. 
Also, the volumes of the various layers are not the same, nor are their initial 
temperatures, which affects the rate at which they expand. 

• The surface layer of the ocean contains roughly 50,000,000 km3 of water and has 
temperatures ranging from freezing near the poles to around 30° C in the tropics. 

• The mid-ocean, where the thermocline produces the transition from a warm surface 
to cold deep water, holds about 460,000,000 km3 of water and spans a wide range 
of temperatures. 

• The deep ocean holds the most water, some 890,000,000 km3, but because of its 
relatively cool temperatures of 4° C or less, it is also less prone to expansion as its 
temperature rises slightly. 
 

References 
https://scied.ucar.edu/activity/sea-level-rise 



Some sample questions that could be used on the weekly quizzes or the hourly 3 hourly exams for 
GEOL078. 
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Sep 23, 2021 

09 23 finding your most interesting 
cloud! 
20 responses • 313 views • 0 comments • 5.7 hours of discussion 

This Flip Grid activity will allow you to explore the sky and use your newly acquired 
knowledge of clouds to identify cloud types and then compare what the weather is 
currently like and what it is forecasted to be. 
Make a FlipGrid video of a cloud (& you) over the next 7 days. Try to find the most 
interesting, unusual, and or beautiful clouds to video (Extra credit for videos that have 
clouds that are special). Attached is the weather forecast for the next few days & it looks 
like you will have plenty of opportunities to see different types of clouds. 

Your video should have the following: Include you and the cloud you want to discuss. 
Identify & name the cloud. Describe the cloud, such as elevation (high/middle/ low), how it 
forms, & what type of weather it forms in, and if precipitation can fall from it. Finally, state 
why you picked this cloud and if there is anything special about this cloud or cloud type 
that has intrigued you in the past. Look at the video. 

This is one of the flipgrid assignments the students will do by creating a video.  
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SHARE

What is a carbon footprint?
A carbon footprint is the total amount of greenhouse gases (including carbon dioxide and methane)

that are generated by our actions.

The average carbon footprint for a person in the United States is 16 tons, one of the highest rates in the

world. Globally, the average carbon footprint is closer to 4 tons. To have the best chance of avoiding a

2℃ rise in global temperatures, the average global carbon footprint per year needs to drop to under 2

tons by 2050.

Lowering individual carbon footprints from 16 tons to 2 tons doesn’t happen overnight! By making

small changes to our actions, like eating less meat, taking fewer connecting flights and line drying our

clothes, we can start making a big difference.

Carbon Footprint Calculator

HOW TO HELPHOW TO HELP

Calculate Your Carbon FootprintCalculate Your Carbon Footprint
What's your carbon footprint? Use this interactive calculator to find out—and take action.What's your carbon footprint? Use this interactive calculator to find out—and take action.

i

DONATE

This the website that the 
students will use to calculate 
their carbon footprint.

https://www.facebook.com/sharer.php?u=https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://twitter.com/intent/tweet?text=What%20is%20your%20carbon%20footprint?%20https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/%20via%20%40nature_org
https://www.linkedin.com/cws/share?mini=true&url=https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/&title=What%20is%20your%20carbon%20footprint?&summary=Use%20this%20interactive%20calculator%20to%20find%20out%E2%80%94and%20pledge%20to%20take%20action.
mailto:?subject=What%20is%20your%20carbon%20footprint?%20from%20The%20Nature%20Conservancy&body=Use%20this%20interactive%20calculator%20to%20find%20out%E2%80%94and%20pledge%20to%20take%20action.%C2%A0https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/
https://www.nature.org/en-us/donateredirect/support-nature/
https://www.nature.org/en-us/
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Get Started

START WITH A QUICK CARBON FOOTPRINT ESTIMATE

How many people live in your household?

Avg (2.5) 1 2 3 4 5+

What is your approximate gross annual household income?

Avg <10k 10k 20k 30k 40k 50k 60k 80k 100k 120k+

NEXT

33  tons CO /year 60
 tons CO /year 45%

Your Total Footprint Similar Households Better than Average

Household tons CO /year

0

5

10

15

Travel Home Food Goods Services


Your household footprint


Similar households

Powered by CoolClimate (http://coolclimate.berkeley.edu/) · Terms of Use (http://coolclimate.berkeley.edu/terms-of-

use) · Documentation (http://pubs.acs.org/doi/suppl/10.1021/es4034364)

Zipcode State City County Country
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2 2
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

 

 


 DONATE

http://coolclimate.berkeley.edu/
http://coolclimate.berkeley.edu/terms-of-use
http://pubs.acs.org/doi/suppl/10.1021/es4034364
https://www.nature.org/en-us/donateredirect/support-nature/
https://www.nature.org/en-us/
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Your water footprint:

Personal: 1,037 Gallons/Day

Household: 2,075 Gallons/Day

   

This is an example of what the students will do to calculate their 
water footprint.
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Your water footprint:

Personal: 1,037 Gallons/Day

Household: 2,075 Gallons/Day
Gallons/Day: 
 You 
 US Average

Indoor Water

Indoor Water Outdoor Water Virtual Water


household

 2 household members


shower

 under 5 min with conventional showerheads

20 11
TIPS
 
(/POSTS/SHOWER-

BATH/)



bathtub

 0 per day

0 2
TIPS
 
(/POSTS/SHOWER-

BATH/)



bathroom sink

 under 5 min with low-flow faucets

6 3
TIPS
 
(/POSTS/BATHROOM-

SINK/)



toilet

 don't "let it mellow" with low-flow toilets

8 14
TIPS
 
(/POSTS/TOILET/)


kitchen sink

 under 5 min with with low-flow faucets

6 7
TIPS
 
(/POSTS/COOKING/)

 
 
  

https://www.watercalculator.org/posts/shower-bath/
https://www.watercalculator.org/posts/shower-bath/
https://www.watercalculator.org/posts/bathroom-sink/
https://www.watercalculator.org/posts/toilet/
https://www.watercalculator.org/posts/cooking/
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Your water footprint:

Personal: 1,037 Gallons/Day

Household: 2,075 Gallons/Day

Outdoor Water

Virtual Water


dishes

 with my own two hands 2 load(s) per
day

27 1
TIPS
 
(/POSTS/DISH-

WASHING/)



laundry

 laundromat or pay someone else 2 time(s) per
month

1 10
TIPS
 
(/POSTS/LAUNDRY/)


greywater system

 don't have a greywater system

0 -25
TIPS
 
(/POSTS/GREYWATER/)


lawn & garden

 don't water

0 72
TIPS
 
(/POSTS/LAWNS-

GARDENS/)



rain barrel

 don't have a rain barrel

0 -2
TIPS
 
(/POSTS/RAIN-

BARRELS/)



swimming pool

 don't have a swimming pool

0 23
TIPS
 
(/POSTS/SWIMMING-

POOL/)



carwashing

 do not wash

0 1
TIPS
 
(/POSTS/CAR-WASHING/)


driving

 30 miles per week

0 5
TIPS
 
(/POSTS/GASOLINE/)


electricity

 New York, 100% utility power, 0% renewable power

100 30
TIPS
 
(/POSTS/ELECTRICITY/)


shopping habits

 shop for basics

291 583
TIPS
 
(/POSTS/SMARTER-

SHOPPING/)



paper

 all paper recycled

-4 -3
TIPS
 
(/POSTS/RECYCLE-

PAPER/)



plastic

 all plastic recycled

-16 -1
TIPS
 
(/POSTS/RECYCLE-

PLASTIC/)


 
 
  

https://www.watercalculator.org/posts/dish-washing/
https://www.watercalculator.org/posts/laundry/
https://www.watercalculator.org/posts/greywater/
https://www.watercalculator.org/posts/lawns-gardens/
https://www.watercalculator.org/posts/rain-barrels/
https://www.watercalculator.org/posts/swimming-pool/
https://www.watercalculator.org/posts/car-washing/
https://www.watercalculator.org/posts/gasoline/
https://www.watercalculator.org/posts/electricity/
https://www.watercalculator.org/posts/smarter-shopping/
https://www.watercalculator.org/posts/recycle-paper/
https://www.watercalculator.org/posts/recycle-plastic/
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bottles & cans

 all bottles & cans recycled

-30 -8
TIPS
 
(/POSTS/RECYCLE-

BOTTLES-AND-CANS/)



fabrics

 always recycle fabrics

-6 -1
TIPS
 
(/POSTS/REUSE-RECYCLE-

CLOTHES-AND-LINENS/)



diet

 1 vegan, 1 vegetarian

485 1063
TIPS
 
(/POSTS/FOOD-

CHOICES/)



pet food

 $45 per month on pet food

150 48
TIPS
 
(/POSTS/PET-FOOD-

PURCHASES/)


LEARN MORE (/) 
ABOUT (/about/) 
CONTACT US (mailto:info@watercalculator.org) 
FEEDBACK 
PRIVACY AND TERMS OF USE (https://watercalculator.org/privacy-
and-terms-of-use/)

© 2022 GRACE Communications Foundation.

All Rights Reserved.

Get your result and 3 month reminder.

Methodology (/footprints/water-footprint-calculator-
methodology/)

  (https://www.pinterest.com/WaterCalculator)

SUBMITYour Email Address

 
 
  

https://www.watercalculator.org/posts/recycle-bottles-and-cans/
https://www.watercalculator.org/posts/reuse-recycle-clothes-and-linens/
https://www.watercalculator.org/posts/food-choices/
https://www.watercalculator.org/posts/pet-food-purchases/
https://www.watercalculator.org/
https://www.watercalculator.org/about/
mailto:info@watercalculator.org
https://watercalculator.org/privacy-and-terms-of-use/
https://www.watercalculator.org/footprints/water-footprint-calculator-methodology/
https://www.pinterest.com/WaterCalculator



